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Summary 

TKe aim of this '-study, of Programmed Instruction (PI) was to establish 
an attribute by treatment interaction (ATI) - between prior familiarity of 
the material to be learned and response mode. No study has been found 
which tests the effects of familiarity of subject matter by starting with 
material unfamiliar to ail Ss and experiment a j.ly inducing a degree of prior 
familiarization. To do so, two experimentally manipulated variables (famil- 
iarization and response mode) and two subject attributes (sex and intelli- 
gence as measured by an I.Q. test' score) -were' employed. 

Two. distinct samples of ^s participated. Totals* of 110 junior high 
school students and 59 graduate students v/ere randomly assigned to a famil- 
iarization or non- f ami liarizat ion groups and t,o one of two response modes : 
constructed response or' reading. The learning materials consisted of a 
^linear program dealing with the diagnosis of myocardial infarction, a 
technical medical program unfamiliar to _Ss prior to studying the program. 
The familiarization group was given familiarizing material including tech- 
nical terms before beginning the learning program. An immediate posttest 
was administered directly after the program 'and a delayed posttest was 
administered one week later. 

Data were analyzed by multiple linear regression. None of the main 
effects for the college data was consistently significant but both sex and 
I.Q. were significant for the junior high school Ss. There was a consistent 
ATI between familiarity and response mode; prior familiarization led to in- 
creased achievement for the reading group, as hypothesized, but unexpectedly 
led to decreased achievement for the constructed response (CR) group. The 
familiarity x response mode interaction was further complicated by inter- 
acting with sex for the^ college Ss and I.Q. for the junior high .school S_s . 

iv 



On the delayed -posttest the interactions were more significant than on the 
immediate posttest. Previous ' findings regarding the greater amount of time 
spent on the CR program than on the reading version of the program were rep- 
licated. The CR groups took half the time of the reading groups on the im- 
mediate posttest, and equal amounts of time on the delayed posttest. 

The -finding that prior familiarization had a negative effect on achieve- 
ment from CR was interpreted in terms of attention-motivation. The college 
S^s and the high-I.Q. junior high school S_s were superior learners; they 
reacted unfavorably to a program that forced responding to material with 
which they were already familiar. The sex results'were explained using 
Maccoby^s female-passive, male-impulsive model of cognitive difference^ 
between the sexes. The females continued to attend to their task whether 
interested or not, while the males attended only if interested in the task 
at hand. Thus, pre- familiar izat ion led to reduced male achievement. The 
sharpening of differences over the retention interval was interpreted in 
terms of Ausubel's theory of meaningful learning where retention is a 
function of initial learning. The familiarity x response mode interaction 
needs further investigation, as the present study led to no consistent theo- 
retical interpretations. Suggestions con3istent with the findings of this 
study are made concerning instructional methodology. 
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^Introduction ' ' • 

The use of .linear prograimned instruction (LPI) as a teaching tool is 
of general importance to education. The typical LPI format consists of a 
sequence of ixits of information (frames) to which the student is to respond 
in overt (written) rather than covert (reading) fashion. The LPI theory 
is that requiring overt responses fotces attention to the material. Thus 
promoting more learning than wouli be expected from the absence of control 
over attention under covert responding. However, previous investigations, 
of the effects of response mode on learning have generally failed to show . 
significant differences. , Later research has been interpreted to sugg st 
that constructing responses''leads to higher achievement for technical, uii- 
familiar material though no differences are 'found for familiar material. 
A similar distinction between achievement on complex problem solving skills . 
resulting from exposure to ^'scrambled'' and ordered- sequence frames has been 
reported although no such difference for less complex tasks has been found. 

A promising interpretation of the above discrepancies has been formu- 
lated (Tobias & Abramson, 1970); namely, that acquisition or l.earning from 
LPI wi] t not be differentially affected by the response mode _if the material 
to be learned was within the _S' s response repertory before his exposure to 
the program. If, on the other hand, the information to be learned is new 
to the _S, then overt, constructed responses should be superior to other 
modes of responding to the materials. By experimentally manipulating the 
amount of prior familiarity it should be possible to study the differential 
effects of prior familiarity on the mode of responding (overt vs. covert). 
The aim of the present report -was to study the hypothesized interaction 
between prior familiarity and response mode- 



Review of the Literature 

One of the basic assumptions of LPl is that, for maximum learning, it 
is essential for the student to construct his responses as he progresses 
thrpugh the instructional program. Earlier research dealing with the ques- 
tion of the effects of varying the response mode on achievement from LPI 
have not confirmed the hypothesized difference (Anderson, 1967; Tobias, 1968) 
Achievement was comparable if the ^ constructed (overt), '^thought" \covert) , 
selected (multiple choice/, or read his response. 

Tobias and Abramson (1970) suggested that there is an, interaction be- 
tween response mode and the S^s prior familiarity with the material to be 
learned. They hypothesized that overt responding would produce higher 
achievement if the material to be learned was new to the ^ and that there 
would be no difference in achievement between S^s exposed to different re- 
'sponse modes for material with which the _Ss were already familiar. A plau- 
sible explanation for the failure to find superiority^f or the constructed 
response mode is that Ss were already familiar with the material to be 
learned before beginning their ins tfuctional program. 

This "familiarity'* interpretation arose from two earlier studies 
(Tobias, 1969a, 1969b) in which the Ss were exposed to an LPI dealing 
with heart disears which contained both technical, relatively unfamiliar 
content, as well as material with which the ^s had a good deal of prior 
familiarity. Both studio^ found no difference in achi<^vement between 
oveirt and covert responding on the familiar material and found significant 
differences between the groups on the technical, unfamiliar portion of 
the program. A niiinber of other studies seem ^to suppbrt the familiarity x 
response mode interaction hypothesis. Studies by Cummings and Goldstein 
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(1962) and Williams (1963, 1965) concluded that the overt response mode was 
superior when the S^s were exposed to "technical" material. Technical in 
these studies could be taken to mean that the S_s had little prior familiar- 
ity with the material contained in the program they vere to learn. In a 
similar vein, Karis, Gilbert and Kent (1968) found that constructed re- 
sponses led to superior achievement on a medical program when the techni- 
cally acceptable terminology was required. When non- technical synonyms 
were accepted as correct responses , no differences in achievement due to 
response mode were found. 

Nuthall (1968) used four different constructed response programs to 
test for differences associated with teaching strategy. AltL^.ough there 
were no, reliable effects resulting from the different teaching strategies 
employed, the data tended to favor a familiarity by teaching strategy inter 
action. Even with only one response mode familiarity remained an important 
variable . 

Two studies which used Holland and Skinner's (1961) program and non- 
■programmed versions of the same material also tend to support the familiar- 
ity interpretation. Daniel and Murdoch (1968) used a multivariate analysis 
and indicated that the greater achievement for the programmed group could 
be interpreted as contingent bn prior knowledge of operant conditioning. 
Roderick and Anderson (1968) compared achievement from the program with 
achievement resulting from textbook-like material of the same content. 
They found that the program led to greater achievement for high school 
seniors J but not for college Ss In educational psychology. Since generril 
psychology is frequently a prerequisite for educational psychology, it 
is probable that the college Ss had some familiarity with the concepts of 
operant conditioning prior to exposure to the progr<^m. This was probably 



likely not the case for the high school S^s . 

Payne, Krathwohl and Gordon (1967) found no difference in ach i fv- 
ment between S^s exposed to a logical and a randonily sequenced progranu 
They suggested that the may have had more prior knowledge of the mate- 
rial than was originally expected. In a study of the effect of sequence on 
transfer, Neidermeir (1968) foOnd no difference ei.i;her in transfer or ac:iicv(; 
ment. However, the differences on the simpler, more common materials were 
sznallcr than on the more technical, more unfamiliar subject if.atter. Brown 

(1970) found that bright, relatively mature tenth- and eleventh-g :"ade niaLh- 

/ - • ^ ' 

ematics students .did better on complex problem solving- skills resulting 

from a logically se^quenced program than from a scrambled version of the 
same program. These findings were discussed in ter^s of Gagne's (1968) 
hierarchy of task structure in which the complex task is considered to be 
highly specialized and contingent on transfer from subordinate tasks and 
thus not subject to solution through the application of a more general 
strategy. A more parsimonious interpretation would bt* that the less famil- 
iar the material to be learned, the greater the effect of variables such 
as sequence, feedback, and response mode on achievement, from LPI. This 
is particularly so if one defines complexity as an in\rerse function of 
familiarity--- the more familiar the less complex and vxce versa, (Of course, 
in general, it is also possible to define complexity so* that a task is both 
familiar and complex.) 

Grotelueschen and Sjcrgen (1968) in their studieis of the facilita- 
tive effects of advance organizers on the learning and transfer o v/o.o 
had little or no familiarity with the subject being learned, suggested 
that the complexity of the learning task should be corns idered In evaluating 
the learning that occurred. Their suggestion arose b<sicause they found a 



faciiitative effect for _Ss of superior intelligence, whereas Ausubel and 
Fitzgerald (1961) found a faciiitative effect for _Ss of low verbal ability. 
In. line with the argument presented above, it may well be that the crucial 
variable is the prior famil iarity of the S with the material to be learned 
and that no faciiitative effect for the brighter S^s was found in the Ausu- 
bel and Fitzgerald study because the material was already present in the 
_S's response repertory but not yet present in the response repertory of 
the less capable S^s , 

The studies cited above tend to indicate that familiarity of subject 
matter interacts with the type of instruction used. The notion 6f a sub- 
ject variable interacting with a treatment variable would fall under the 
rubric of "Attribute-Treatment Interaction" or ATI, A recent review by 
.^crlii^er and Cahen (1973) used TTI (Trait-Treatment Interaction) to catc- 
^j'i^r'ze studies which are designed to produce these interactions, 

W'V^. inconsistent and inconclusive results of earlier studies may have 
resulted Ico^ tiie failure to control for f a-.iiliarity . The present study 
deliberately ni.v.::ipula ted that variable. No study has been found vhicli start 
ed with un£a?ailiar rnacerial and inducea a degree of familiarity in S^s prior 
Lo their exposure to th.: program. The general purpose of this study was to 
produ^.e familiarity x trt-AL' ent interactions for achievement from programaicd 
.instruction under control i^m conditions. Furthermore , this study examined 
tnecc interactions immediately after completing the program as well as 
one '^eeh Ijte"*". 

SnecVf ie:"! '^.y , ths puipo.se vas to provide data that ;^ould explain some 
of the discrepant flndlr.^s in the earlier studies. In addition , this 
study tested Toi^iz^.s'.s (1973a) suggestion that prior familiarity with sub- 



ject matter is a variable of importance in ATI research. 
Hypotheses 

The general hypothesis of this study was that, for PI, an S's prior 
familiarity with the subject matter to be learned significantly interacts 
with the response mode required of S^. 

Specifically, for groups who were and were not familiarized with the 
subject matter: • 

1. Constructed (overt) responses were not expected to result in 
differences in achievement. 

2. Silent reading (covert) responses were expected to lead to 

. superiority of the familiarization group, * 

3. Achievement for the familiarized covert group was expected to 
equal that of the overt response gtoup.- 

This investigation used a factorial design, with familiarity and re- 
sponse mode as the two independent variables • The effects of these vari- 
ables and the degree to which they interacted with sex and intelligence 
(for the junior high school group), assigned on the basis of I. Q. scores, 
was determined by multiple linear regression techniques, • as suggested by 
Cronbach and Snow (1969). f " 

A , Subjects 

The experiment was essentially replicated with gronps drawTri from two 
distinct populations: 1) junior high school j 2) graduate studeats. 

A total of lie junior higa ^^ahocl students, 60 of whom w^^ra female, 
was recruited from the Hebrew Inotitu.c of Rocklai..d Ccani'.y and were either 
in the sixth (35>, re'vCnth (35'i , . eigl : u [2Tj or - -futh (13) .grade. Thef.e S 
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volunteered to participate -^t the request of the prinicpal and were told 
that the purpose of the experiment was to study 'the way people learn. 

A total of 60 S^s, 30 of whom were female, was recruited from gradu- 
ate courses in educational research taught by the principal investigate^: 

at The City Coilege of New York. _Ss- were asked to participate, by the prin- 
ce 

cipal investigator, and were,., told that the rationale, instrumentation, de- 
sign, etc., of the study would be used as illustrative matei^ial during the 
course. Experience (Tobias & Abramson, 1970) had shown that college and 
graduate students who participate in research studies of this type do not 
necessarily do so with the purest of motives. The belief that ^s were 
(^eeply engaged in the experimental task. and were really attempting to learn 
the inaterial was found to be an over-optimistic assumption. It was felt 
that' incorporation of the study into the instructional procedures of the 
course would lead to more highly notivated S;s. The S^s who volunteered,, 
not all the enrolled students did, were told that the experiment was de- 
. signed to study the different ways people learn from programmed instruction. 

The junior high" school and graduate students were paid 5ix dollars 
for their participation. 

Materials 

The prc.g::am used in this experiment consisted of a revised version of 
The DiagiQsls jf Hyocar d?al . nfarction (Mechner, undated), and had been 
re^isfid £.nd enployed in a series of ligations at The City College of 

Nev^ York (Tobias/ 1968, 1969a, b; To .id Abramson,, 1970). Only the 89' 

frames consi'^tin? of technical verbal and technical pictorial content which 
Ss V7e> : unlikely to have been exposed to previously, were included^in this 

I ■ ■■ r 

study. A fu3,l description of the program, program scoring, postcest, post- 
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test scoring, reliabilities, etc., has been given elsewhere (Tobias, 1968). 

The program was presented in standard LPI format, with the correct 
response to each frame given in the left margin of the following page. S_s 
were told to respond to each frame before turning the page to see the cor- 
rect response. To insure that _Ss could not see' the answer through the 
page, a matter of some concern in earlier studies (Tobias and Abramson, 
1970), the back of the left margin of each page was printed with random 
black "squiggles." 

A separate reading version of the program which contained completed 
statements in each frame and did not require overt responses from the S_s 
was prepared for the reading condition. 

Materials to familiarize the _Ss with some of the technical vocabulary 
and ECG tracings were developed for this study (see appendix). Ten techni- 
cal terms aud fiv.e tracings -v/ere selected from the program for this pur- 
pose 'and were given to the familiarization groups at the stTart of their 
first session. S^s were noC'^iven any information as to the relationship 
between these materials and the program which was to f-ollow. 

Procedures 

TVo sessions v/ere required to collect the data for this study. During 
the first session Ss were given either the LPI or reading version of the 
program after first completing a biographical questionnaire. This learning 
activity v;as immediately follox«7ed by a posttest. One week later the same 
posttest was readministcred. 

The graduate ^s were randomly assigned to the familiarization (F) or 
the non- familiarization (NF) condition. Half of the F and NF S^s were ran- 
domly assigned to the constructed response (CR) and half to the reading (R) 
condition. In the junior high school group, the 83 for whom 1. Q. (Otis 
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Quick Scoring) scores were available were randomly assigned to F or , and 
CR or R after these data were subjected to a median split into high and low 
I. Q. scores. The other 27 junior high school ^s were randomly assigned to 
one of the four groups. Thus, at both levels chere were Ss under each of 
the following conditions: 

familiarization - constructed response (FCR) , 
familiarization - reading (FR) , 
non-familiarization - constructed response (NFCR), 
non-familiarization - reading (iNFR) - 
The ^s in the F condition were given the familiarization material be- 
fore the program. They were given four minutes to copy a list of 10 vocabu- 
lary words twice and to memorize 'the list. I^o definition of the terms were 
given. They were then given t\7o minutes to reproduce the list from memory. 
The ^s were then asked to study and match two groups of five tracings and 
to draw a copy of each tracing. 'iVo minutes were allowed for these tracing 
tasks. Following these tasks the program was administered. 

The CK and R groups were placed in separate rooms since the CR pro- 
gram generally rakes longer than the R program. There were thus four 
separate ^.roups, each in a different room. All _Ss in each group began their 
version of the program at the same time. As each completed his program, 
his work time was recorded and the posttest was given to the 3^; when ^ 
finished his test the time was again recorded and was dismissed. Approx- 
imately one week later ^s were given the same posttest with each individ** 
ual's time recorded. 
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Results ' 

The critical measures in this investigaticn were the scores attained 
on the posttest (PT) and the delayed posttest (DPT). The scores on the 
tracing and the verbal' sections were considered separately, yielding a total 
of four criterion measures for the junior high scTiool and college groups. 

The data were analysed using multiple linear degression techniques, 
..as outlined by Kelly, et. al. (1969). A subject group membership was 
represented as a 0 for the CR group and a' 1 for the R group. Similarly, 
the F grovip was coded as a 0 and che NF group as a 1, Interaction vectors 
between the experiraental variables v;ore the simple products of the compo- 
nent vectors. A preliminary analysis (1 way ANOVA) indicated that there 
was a differential sex effect in the junior high school (F^ = 18,69, 
£ 6. .01) and college groups (F - 4,73, p ^ .05) on the PT tracing data. 
Therefore, a binary sex vector was added to the analysis with males coded 
0 and'^females coded 1, The full model^ for the analysis of the achieve- 

ment data thus included the three main variables of 'response mode> famil- 

\ ' ' ■ " 

iarizatibrr, and sex and the four interactions between them. 

The analysis followed a stepdowu procedure which started with the ' ■ . 
full model and tested for the significance *of any variable or interaction 
of interest included in the full model. The test was conducted by forming 
a reduced model through the removal of the comppnent of interest and then 
testing for the reduction in the resulting multiple correlation. This 
procedure allowed for the estimation of the percentage of variance contri- 
buted independently by any variable . adjusted for the effects of all other 
vi^riables. 

^Beta weights, regression coefficients, and o,ther data pertaining 
to the full models appear in Appendix B. 
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College Results 

Table 1, the analysis of* the college data, indicates that none of 
the main effects were consistently significant. Sex had a differential 
effect in favor of the males only on the ,PT tracing score (F^ ~ 5.54). 
Response mode and familiarisation showed differential effects on the DPT 
tracing score (F.= 4.87; 7.85 respectively), with the CR and the F 

groups scoring highest. These .differences for only some b*ut not all, the 
criterion scores were paralleled^ by the inconclusive findings of the earli- 
er studies that prompted this investigation. 

On the other hand,- Table 1 clearly supports the main hypothesis of 
this study that response mode v/ould interact with prior familiarity. On 
three of the four criterion measures (FT tracing, DPT tracing, DPT verbal) 
there was a sigjaificant response mode x familiarization interaction, and 
the^ interaction approached significance on the fourth "cri-terion (PT verbal). 
On the PT and DPT verbal scores there was also a significant response mode 
a familiarization x sex interaction. Fallowing the suggestions of Berlin 
and Cahen (1973), the interaction data are presented in both tables and 
figures. Table 2 shows the means and SDs for each group on the four cri-- 
teria. 

There was a significant response modo x, familiarization interaction on 
the PT tracing and the DPT tracing. Figure 1 is a representation of the 
interactions resulting from the plotting ,of the means of the PT and, DPT 
tracing .scores . Clearly, familiar i::ation affected the two response mode 
'condition^ differently! On ^the PT, prior familiarizatlc^i resulted in a 
relatively high criterion mean for the Ss in the reading. condition. For the 
CR group, familiarization led to a criterion mean a little lowet than under 
the no familiarization \coadition. On the tracing retention measure, the 
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TABLE I 



Multiple Linear Regression Analysis of College Achievement Data 
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3.06^ 


.21 


14 . 76" 


" .12 


7.85"* 


A X C 


I 




.10 


6.22" 






.06 


3.67^ 


B X C 


1 




.07 


4.31 ^' 


.02 


1.65 


.04 


2.48 


A X B X C 


1 




.09 


5. '531 






.14 


9.23"" 



^ values less than 1 not shovrn . 
bp<.10 
* P < .05 
'" £ < .01 
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TABLE 2 

Means and Standard Deviations for the College Ss on the Verbal 
and Tracing Posttest and Delayed Posttest 











Posttest 




Delaved 


Posttest 










Verbal 


" Tracin 


s, 


Verbal 


rrr.cine. 


Group 


N 




K 


SD 


' 


SD 


A 


SD- 




SD 


FCR 


' 14 


30 


.43 


7,59 


22.29 


8.43 


25. 5^ 


5.60 


14.11 


7.33 


NFCR 


15 


29 


.33 


8.84 


24.13 


10.36 


25.33 


10.93 


24.17 


9.82 


FR 


15 


28 


.00 


8.64 


27.40 


6.99, 


26. 20 


9.10 


22.00 


10.91 


NFR 


. 15 

J 


26 


.60 


8.10 


'20.13 


10.24 


^^.2.13 

\ 

; 

/■ 


8.90 


12.70 


11.18 



I 

\ 
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Posttest Delayed Posttest 




DPT, prior familiarization had as strong a beneficial effect on the R group 
as it had a detrimental effect on the CR group. 

There were significant triple interactions on the PT and DPT verbal 
criterion. Table 3 shows the means and SDs for the groups according to sex 
^and Figures 2 and 3 are pictorial representations of these data. For both 
males and* females there was a response mode x familiarization interac|:ion, 
but the interaction was different for each sex. The interaction for the 
males on the PT verbal criterion (see Fig. 2) was comparable to that 
generally found on the tracing data. Namely, familiarizatioii led to in- 
creased achievement for the R group and to lower achievement 'for the CR 
group. There was an ordinal interaction for the females on the PT verbal 
score with the CR group higher ^an the R group under both familiarization 
conditions. On this criterion there was a significant increase in achieve- 
ment gJJder the F condition for the CR females. 

The DPT verbal data diagramme^d.n Figure 3 exhibit an interaction com- 
parable to that shown on the PT verba! scores, but the differential effects 
on the DPT of familiarization are more pronounced in the R group than on 
the PT verbal scores. The male'NFR group performed more poorly than aay 
other group while the male FR group had the highest achievement. The female 
CR groups exhibit, the same effects of, familiarization on the PT^verbal 
score, but now the NFR group scored higher thap the NFCR group, 'producing 
the typical disordinal interaction shown in the other data (see figs. 1 and 

Junior Hi^h School Results ' \ 

The same type of analysis was done on the junior high school dataV 

When the multiplfe regression was performed on all 110 Ss there were few 

Q ■ ' 

i^iif ic^nt effects. A median split on the sc ores of the 83 S'S for whom • 
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TABLE 3 



Means and Standard Deviations for the College Malos and Females 
on the Posttest and Delayed Posttest Verbal Scores ' 





[ Males 


' i'-ema] os 






Eos ttest 


Delayed 
Post tost 


Posttesc 


Delayed 
Posttest 


Group' 


N 


X 


SD 


X 


SD 


N X 


SD 


X 


SD 


FCR 


7 


27.00 


8.52 


24.14 


6.87 


7 33.86 


4.98 


26.86 


4.06 


NFCR 


7 


32.29 


8.56 


29.14 


11.33 


8 26. 75 


8. 78 


22.00 


10,09 


FR 


7 


32.29 


4.07 


31.14 


6.07 


8 24.25 


10.04 


21.88 


9.39 


NFR 


8 


27.13 


8.81 


18.63 


9.69 


7 26.00 


7.85 


26.14 


6.31 
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Males Femal es 




' rnale and female Co^ Tc^cl^s^'' 



Males Females ^ 

CR j CR 




I I 

f"' ^ • '-^^ ~ P • ■ ■ ■■ ■ - 

Familiarization Familiarization 

Fig. 3. Mean scores attained on the verbal portion of the delayed post- 
test for male and female College ^s. 
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I.Q. scores were available was u§ed to divide the group into high (H) and 
low (L) I.Q* groups A«7hich were coded 1 and 0. A multiple regression anal- 
ysis was then performed on 'the data for the 83 Ss with I.Q. included as a 
fourth factor. The original full .model contained 15 separate elements: 4 
main effects, 6 two-way interactions, 4 three-way interactions, . and one four 
way interaction. The stepdown prt)cedure described earlier was applied, and 
the final full model containing only the terras that were significant in at 
least one instance and of importance to the study is shown in Tabie^^. ' 
The highly significant sex and I.Q. main effects on the PT and DPT criteria 
were due to the higher achievement of the girls and the H I.Q. group, re- 
spectively. 

The hypothesized response mode x familiarization interaction was not 
present, but there V3re significaiit response mode x f Oiniliarization x I.Q. 
triple interactions on the PT tracing and the two DPT scorejs. 

Table 5 lists the means and SDs on the verbal and tracing tests for 
the 83 junior high school S^s. Figures 4, 5, and 6 are representations of 
these data. The form of the response mode x familiarization interaction is 
the same for the H group on all three of the criteria. In each case, the 
familiarization material leads to higher achievement for the R group and 
lower achievement for the CR group. The L group had a different profile. 
The familiarization material always increased the achievement for the CR 
group, but fluctuated in its effect on the achievement of the R group. For 
the R group, familiarization increased achievement on the PT tracing while 
on the DPT verbal it decreased achievement and had no effect on the DPT 
tracing. 

Time and Program Results 

An analysis of variance was performeci on the time data reported in 
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TABLE 4 

♦ 

Multiple Linear Regression Analysis of Junior High School 

Achievement Data 









Post- 


test 




Delayed 


f OS c- test 






Tracing 


Verbal 


Tracing 


Verbal 


Effect 


df 


/o 

Var. 


! £ 


7o 

Var. 




7 

Var. £ 


% 

var. E 


Response 
Mode (A) 


1 


.03 


* 

.4.60 




a 


.03 3.98* 


y 


B'amiliariza- 
tion O) 


1 


.02 


2.14 


.01 


1.27 




Sex (C) 


1 


.12 


•Jc* 

16.69 


.07 


8.73 


^^09^2.71 


.15 19.90*" 


I.Q. (D) 


1 


.22 


31.89''"' 


.25 


31.46 


.29 42.14 


.18 24.26*" 


A X C 


1 


.05 


7.18 


.03 


''3.78^. 


.01 1.91 


.03 4.51* 


A X B X D 


1 


.03 


* 

4.72 


.02 


2.34 


if if 

.07 10.07 


.07 9.52 


A X B X C X 


D 1 










.03 3.63^ 


.01 1.38 


^ F values 


less 


than 


\ 

1 not' shown 









b p < .10 

* £ < .0$ 
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TABLE 5 



Means and Standard Deviations for the High and Low I,Q, Junior 
High School S^s on the Verbal and Tracing Posttest 
and Delayed Posttest 









Posttest 


Delayed 


Posttest 








Verbal 


Tracing 


Verbal 


Tracing 




Group 


N 


X 


SD 


X 


SD 


X 


SD 


X 


SD 




FCR 


12 


24.67 


7.42 


20.83 


10.74 


18.50 


7.56 


17.29 


11.65' 


High 


. NFCR 


9 


26.44 


8.67 


28.72 


9.49 


24.67 


8.47 


29.11 


7.12 


I.Q. 

(>120) 


FR 


9 


23.44 


7.67 


27.94 


8.18 


25.11 


6.33 


24.33 


7.65 




NFR 


10 


23.10 


7.70 


18.30 


12.10 


18.50 


9. "37 


13.80 


11.48 




FCR 


13 


19.54 


6.77 


19.31 


12.24 


17.92 


7.14 


11.69 


8.90 


Low 


NFCR 


9 


14.33 


8:53 


11.11 


11.76 


■ 13.44 


4.45 


8.11 


9.57 


I.Q. 

(<120) 


FR 


11 


15.91 


5.00 


10.18 


7.25 


12.73 


4.00 


6.86 


8.67 




NFR 


10 


15.60 


.8.80 


6.90 


8.68 


14.60 


9.80 


7.90 


11.33 
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High I.Q. 



Low I,Q. 



30- 



20- 



10-r 




CR 
R 



F NF 
Familiarization 



0) 

S 20- 
u 

CO 



10- 



CR 
R 



"F ' Nr 

Familiarization 



Fig. 5. Mean scores attajLned on the verbal portion of the delayed post- 
test for high and low I.Q. junior high school Ss. 
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F NF ' "f"" " " NF ■ 



Familiarization : Familiarization 

Fig. 6. Mean scores attained on the tracing portion of the delayed post- 
test for .higli and low I.Q* junior high school ^s. ^ 
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TABLE 6 

Mean Time in Minutes Spent by in Completing the Program 
and Criteria Achievement Tests 





Junior High School 


7" Col lege 




CR 


R 


CR 


R 


Program Time ■ ^ 


72.67 


24.04 


72.00 


25.77 


Post-test Time 


10.10 


21.65 


13\07 


22.76 


Delayed Post-test Time 


10.85 


10.78 


12.69 


12.17 




Table 6. The analysis on program time showed an anticipated huge main 
effect for response modes for the college (F = 333.17) and junior high 
school (F = 1,326.03) ^s. Inspection of the data indicates that this was 
due to the relatively long tfime it takes to complete the CR program* The 
same analysis for the PI Jime showed another large effefisg for response 
mode for the college (F - 49.00) and junior high school (F = 135.66) gtbups 
with the CR group taking about half the time the R group spent on the test. 
This large effect disappeared on the DPT when there was virtually no dif- 
ference between the groups. 

Data for the percentage of correct responses to the program were avail- 
able only for the two CR groups. 1;'aese data, aralyzed in the same manner 
as the achir.vemeut data^, yielded no significant differences between the F 
and the NF groups for either the tracing ox the verbal portions of the pro- 
gram. Both the junior high school and the college groups had 70-,207, correct 
responses on the program. r 

The familiarization materiali for the two familiarization groups was 
also scored. In both the college and the" junior high school groups, ^s- 
scored better than 807c correct, implying that Ss did attempt to learn the 
familiarization material. 

Discussion 

The results of this experiment clearly support the main hypothesis of 
an ATI for achievement from progranmied instruction between prior familiarity 
with material and response mode. However, not all of the interactions yield- 
ed the hypothesized results. Previous findings showing no main effect for 
response^>^ode and a large difference for program time between response modes 



vere replicated. The implications of these dataware discussed below. 
Collej^e ' 

The present results that constructing responsps leads to superior 
achievement compared to achievement from a reading mode when the material is 
unfamiliar replicates previous findings (Tobias, 1969a, b; Tobias 6t Abram- 
son, 1970), and provides strong experimental support for the position recent- 
ly taken by Tobias (1973a) with regard to the familiarity interpretation. 

The hypothesized ATI between l^ior familiar^^-y and response mode was 
found for both verbal and tracing- tasks but occurred most clearly on the 
tracing material. Familiarizing _Ss with aspects of the tracing material 
prior to t^ .iir exposure to the program led to superior achievement when 
the learning program followed a reading mode. This finding had been hypo- 
thesized before the study • However, the same familiarization led to lower 
achievement when the constructed response mode constituted the format of the 
program--'an unexpected result as the hypothesis was for no differenca be- 
tween familiarized and unfamiliarized groups on the constructed response 
mode of the program. 

The nature of the ATI was more complicated on the verbal material 
vhere there was a sex x familiarity x response mode triple interaction* 
Among males , the ATI had the same general form on the verbal .^material as 
the combined male and female group showed on the tracing material. That is, 
familiarization led to improved performance, on the verbal material for the 
reading mode _Ss and lower achievement for the constructed response _Ss. 
The j amales had an opposite ATI: Familiarization led to higher achievement 
from the. constructed Response mode and lower achievement for the reading 
mode. The corrparatively high scores achieved by the^, females in the non- 
familiarized reading condition (see Table 3) may have been due to the nature 
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of the'^^s in that group rather than the treatment since the expected drop In 
achievement on the delayed test, administered one week later, was exhibited 
by every drop except the female non-familiar reading group. 
Junior High School 



Junior t^l'gh school findings paraileled'tlre college findings. There was 
fairly consistent triple interaction between familiarization x response mode 
X I.Q* The form of the familiarization x response mode ATI, however, was 
different for the high and low I.Q, groups, , . 

r 
( 

The form of the interactions for the high I.Q, group replicated the 



interaction on the tracing material for the total group of graduate students 

y 

and the interactions on the verbal material for the male graduate^.S^^s , Here, 
too, the familiarizajtion material had the same differential effects on re- 
sponse mode; it in^treased the achievement from reading and decreased the 
achievement from the constructed response mode. It should be noted that the 
high I.Q; group had a range of I*Q, scores from 121 to 160. It is not im- 
plausible to suggest that the high I.Q, group was most li^e the graduate 
student group, «?t least in terms of cognitive functioning, and therefore 
performed like their older counterparts. 

The results of the low I.Q, group -were quite different. Consistently, 
for this group, the highest scoring treatment group was the one which was 
both familiarized and received the constructed response program. In fact, 
for this group, achievement" from the constructed response mode was always 
superior to that oc the reading mode regardless of prior familiarization. 
For them, response mode »7as more influential than familiarization. Tliis 
group hcd I.Q, scores ranging from 99 to 120 and compared to the general 

populatiofT should really be considered an above average I.Q. group rather 
^ . \ 

than a low I.Q. group. , ■ 
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Time 

In accord with the findings of other investigations, present results 
indicated that constructed response groups required significantly more time 
than the reading groups to cover the same m6terial. A basic discussion of 
the efficiency issue has been'given in an earlier study (Tobias & Abranison, 
1970) and will not be repeated here. The important result, as pointed out 
above, was that the longer period of time aud forced responding seemed to 
have adverse effects on achievement for S^s who were both good learners and 
who were familiar with the subject matter,. The posttest tsime data support 
the ''attention' interpretation of this findiug. S^s who had the constructed 
response program, which required triple the time of the reading program, 
took about one-half the time to complete the posttest as compared to Ss 
who had the reading program. This test time difference did not result in 
differences in achievement since the high scoring constructed response 
group required the same amount of tim^ as the low scoring group- Similarly, 
the reading groups required the same amount of time whether they scored 
high or low* It appears that Ss whose learning task took a long time (over, 
an hour) raced through their test in order to finish their assignment- When 
the delayed test was administered, all thi groups took equal time, indicat- 
ing that the differential effect on the posttest time was probably due to 
the program that was given immediately preceding the test. 
Rebporse Mode 

It had been hypothesized that familiarization would not affect achieve- 
ment from the constructed response mode groups- A possible explanation for 
the unexpected finding that familiarization led to lower achievement from 
a constructed response mode than did non- familiarization follows a motiva- 
tion-artention argument. For superior learners, such as the graduate stu- 
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dents and the high I.Q. junior high school students, it became counterpro- 
ductive to elicit an overt response to every frame after previously famil- 
iarizing ^s with the material to be learned from the program. These high 
achievers might have become bored with the learning program when they were 
forced to respond to each frame whether they already knew the correct an- 
swer or not* This is particularly so in view of the inherent redundancy 
built into most linear programs. Thus, it was thought that the familiarized 
group was not as attentive as the non- familiarized group and thus did not 
learn as much. To test this interpretation the program and test time data 
were analyzed since time was assumed to be a function of attention and 
effort. This analysis proved fruitless as there were no differences be- 
tween the familiarized and the non-familiarized groups on l . y of the time 
data (see Time section, pp, 25-26). "--^ 

Furthermore, if, as suggested by Tobias (1973b), increased achieve- ^ 
ment from constructed response modes reported in the literature were only 
a result of mere time spent on- task, then if time did not vary prior famil- 
iarization should not affect achievement. The time data in this study 
would tend to indicate that attention to tl\e stimuli presented is at least 
as important as the absolute differences between CR and R time. Surely, 
brute siting time for the CR S^s cannot possibly . account for the large 
differences in program time for the CR and R groups* In fact, it was found 
that it took^ approximately 32 minutes or less than half the CR time, to 
carefully write and trace all the required CR responses* It may be, that 
the time increase resulting from t'.ie physical requirement of responding to 
each frame is less related to subsequent achievement than is the time increase 
due to more reflective behavior on the part of the as he proceeds through 
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the program. That is, time spent on a program should be thought of as time 
necessary to make the physical response plus the time required to attend and 
learn the material. Thus, it is entirely possible for two groups of S^s tq 
take the same amount \of time to compiete a constructed response program and 
yet have different levels of achie\)'einent if the attention- time factor varied 
between the groups. Merely increasing t9tal time s^ent on a tusk with.out 
affecting the attention- time would not increase achievement. Time factors 
aside, further research is warranted to explain the unusual raaction of high 
achievers to a constructed response program when they are already familiar 
with the material. 
Sex 

The sex difference in the direction of the constructed response x 
familiarization ATI at the college leve] was somewhat puzzling, especially 
in view of the at tention^ time argument given above. However, this finding 
may be understood in terms of the familiarity hypothesis and Maccobv's \ 
(1972) hypothesized male- impulsive and female-passive model of cognitive 
differences between the sexes. 

The biographical questionnaires indicated that there were eight male and 
nine female science majors in the ^sample. However, in general , ^females in 
our culture have less exposure to and less interest in technical-scientific 
subject matter than dc males. The type of subject matter of this* experiment, 
myocardial infarction and its diagnosis (including analysis and reproduction 
of ECG tracings), was therefore probably more familiar or interesting to 
the males. Thus, the male response repertoire may have contained some of 
the informatio.' , even if, not necessarily the exact responses required by 
the program. Tb^e pre- familiarization may have taught the females just 
enough to increase their knowledge to the level of the repertoire of the 
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non-familiaiized males. The females being more passive did not get ''turned 
off" and continued to attend to the program unuil they completed their task- 
Thus, the constructed response pre- familiarized females, starting from the 
same level as the ron-pre- familiarized males, achieved as well as the males 
who were given the constructed response program without pre-familiarization. 
Because the non-pre- familiarized females started at a knowledge level lower 
than their male counterparts, they ended up at a lower achievement level. 

The girls at the junior high- school level achieved more than the boys. 
This finding is in accord with Maccoby's hypothesis and may result from 
females giving greater attention to their task than males even when the task 
is 'of little interest to them. 
Delayed Posttest - 

interesting finding of this study was that the relative differences 
in the amount of learning as measured on the immediate posttest became more 
pironounced on the retention test. For the college group, the interactions 
on immediate learning accounted ^ for 7?o and 57o of the variance while on the 
retention test, administered one week later, the interactions accounted for 
217o and J27o of the variance. The sharpening ofB achievement differences on 

'v 

the reteitt^^ test is consistent with Ausubel's theory "of meaningful learn- 
ing (Ausubel, 1968). Ausubel proposed one mechanisin, assimilation, to 
account for both learning and forgetting and concluded that retention was 
a direct effect of initial learning. Ausubel 's assimilation theory states 
that the most important factor for learning and consequently for retention, 
is the prior presence of clear, stable, relevant ideas to acL as anchors 
for the new material. Ausubel suggested that advance organizers should - 
therefore be provided. The familiarizing material in this study may have 
acted us an or janizer, providing the necessary anchors and allowing the 
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material to be more completely incotporated into the learner's cognitive 
structure. The data from this study, showing that the differences in 
performance increased during the retention interval support this tlieo- 
retical position. There was a differential rate of forgetting; Sb who 
learned more initially forgot less than ^s who did not initially learn 
as much. 

Implications an^ ^Conclusion 

Although the present results clearly support a familiarization x 
response mode interaction, the data do not permit a clear and consistent 
theoretical* interpretation of these interactions. However, the results of 
the study have implications for instructional methodolo^;^^"- Above average 
junior high school students and college level females who are to learn tech- 
nical unf/.miliar material similar to that employed xn this study from a 
program, should first be provided some familiarizing material and then given 
the complete program requiring constructed responses. On the other hand, 
for superior junior high school ^s and college level males the optimum 
strategy requires the instructor either to implement a constructed response 
program without prior familiarization or to provide . familiar izing material 
followed by a reading program. The latter option would require less time 
and thus increase available instructional time. If the students are already 
familiar with the material then a reading program would he most beneficial. 
In any event, Bracht (1970) notwithstanding^ this study provides data on 
the existence of ATls, and their effects on achievement from programred 
instruction. ^ 



34 

References 

Anderson, R.C. Ecucational psycholog;y. Annual Review of Psycholo?;y , 1967, 
18, 103-164. 

Ausubel, D-A. Educational psychology: A cognitive view. New York, N.Y.: 

Holt, Rhinehart and winston, Inc, 1968, 
A-isubel, D.P., & Fitzgerald, I\ Organizer, general background, and anCeced- 

enC learning variables in sequential verbal learning. Journal of Kdu - 

cational Psychology , 1962, 53, 243-9. 
Berliner, D.C., & Cahen, L.S. Trait- treatment interactions and learning. 

In Fred N. Kerlinger (Ed.), Review of Research in Education . Itascal, 
Peacock Publishers Inc., 1973. 
Bracht, G.H. Experimental factors related to aptitude treatment interactions 

Review of E ducational Research , 1970, 40, 627-645. 
Brown, J.L, Effects of logical and scrambled sequences in mathematical nuite- 

rials on learning with programmed instruction inaterials* Journal of 

Educational Psycholo gy, 1970, 61, 41-5. 
Cronbach, L.J., £t Snow, R.E. Individual dif f erence."^ in learning ability as 

a function of instructional variables. Final Re^jcrt, U.S. Office of 

Education Contract No. DEC 4-6-061269-1217.* Stanford: Stanford 

l^iversity, 1969. ^ 
C;«nraingi>, A., &c Goldstein, L.S. The effect of overt and covert respondinp; 

on two kinds of 1^ ,.rnln^ task.-^ . Technical Report 620919. New York: 

Center for Programed Instruction, 1962. 
Daniel, W.J., & Murdock, P* Effectiveness of learning from a programed text 

compared with a conventional text covering the same material. Journal 

of Educational P sychology , 196S, 59, 425-31. 
Gagne, R.K. Learning hierarchies. Paper presented at the American Psycho- 
logical Association Convention, San Francisco^ August 19^8, 



^ 35 

Grotelueschen, A., & Sjogren, D.O. Effects of differentially structured 

introductory material and learning tasks on -learning and transfer. 

.American Educational Research Journal, 1968, 5, 191-203. 
f ' ' ' ] 

Holland, J.G., & Skinner, B.F. The analysis of behaviot . New York: McGraw- 
Hill, 1961. 

Karis, C, , Gilbert, J.E., & Kent, A. The interaction between response mode 
and response difficulty in programing. Paper presented at the Ameri- 

can Educational Research Convention, Chicago, February, 1968.. 

/• 

Kelley , F. J. , Beggs , D.L. , & McNeil , K.A. Multiple regression approach ^ 
Carbondale, 111.: Southern Illinois University Press, 1969. 

Maccoby, E. Sex differences in intellectual functioning. In J. Bardwick 

(Ed.), Readings on the Psychology of Women . New York: Harper & Row, 
. Publishers, 1972. 

Mechner, F. Diagnosis of myocardial infarction . Undated. 

Nied^rmeir, F.C. ' The relevance of frame sequence in programed instruction. 

An addition to the dialogue. AV Communications Review , 1968, 16, 301-17. 

Nuthall, G. An experimental comparison of alternative strategies for teach- 
ing concepts. American! Educational Research Journal , 1968, 5, 561-584. 

Payne, D.A. , Kratwohl , . D»R. , & Gordon, J. The effect of sequence on pro- 
gramed instruction. American Educational Research Journal , 1967, 4, 
125-32. 

Roderick, M. , & Anderson, R.C. Programed introduction 'to psychology versusj 
text-book style summary of the same lesson. Journal of Educational 
Psychology , 1968, 59, 381-387. 

Tobias, S". The effect of creativity, response mode, and subject matter 

familiarity on achievement from programed ins true riion . New York: MSS 

f 

Educational Publishing Co. , 1968. ' 



36 



Tobias, S. Distraction and programed instruction. Technical Report No. 2, 
Programed Instruction Research Project. New York: City College, City 

University of New York, 1969(a). n 

. • ) 

Tobias, S. The effect of creativity, response mode, and subject matter 

familiarity on achievement from programed instruction. Journal of 

Educational ^Psychology , 1969, 60, 453-460(b). 
Tobias, S. Sequence, familiarity, and atti^ibute by treatment interactions 

in programmed instruction. Journal of Educational Psychology , 1973, 

64, 133-141 (a). 

Tobias, S. Review of the response Ttjbde issue. Review of Educational Regearch , 

1973, 43, 193-204(1>). 
Tobias, S., & Abramson, T. The relationship of anxiety, stress, response 

mode and content difficulty to achievement from programed instruction. 

Technical Report No. 4, Programed Instruction Research Project. New 

York: City College, City University of New York, 1970, 
Williams, J. P. Comparisons of several response modes in a review program. 

Journal of Educational Psychology , 1963, 54, 253-260. 
Williams, J.i?. Effectiveness of cons tructcd-response and multiple-choice 

programming modes as a function of test mode. Journal of Educational 

Psycholopp/ , 1965, 56, 111-117. 



ERIC 



r 



37 



Appendix A 
Pre-familiarization Material 



Name 



Prograiraned Instructive 
Research Project 



DO NOT TURN TllE PAGE 
UNTIL TOLD TO DO SO 



Please copy the following words in the spaces provided and say them 
to yourself tintil you have memorized them. After four minutes you will be 
tested to nee how many words you have learned* 



ERLC 



1. coronary 



2. deflection 



3. electrode 



4. anterior 



5. precordial 



6. ventricular 



7. occlusion 



8* myocardial 



9. infarction 



10. ischemia 




DO NOT TURN THE PAGE UNTIL TOLD TO DO SO 
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I 

Write all the words you. can remember here. You may put them in any order. 



1. 



3. 



5. 



6. 



10. 



Copy the figures on the next 
When you have finished, draw a line 
their matching figures in Column 3. 
task. 



^0 

page in the' spaces provided in Column 2. 
cciinectlng the figures in Column 1 with 
You will be given two minutes -for this 
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FULL POSTTEST 


\ 

TRACING MODELXcOLLEGE 7 


Predictors 




VARIABLE 
NAME 


' ' \ 

CORRELATION 

X VS Y 


REGRESSION 
COEFFICIEN'^^ 


BETA 


FAMILIARIZATION (FAM) 


0,0285 


9.4284 


0.5118 


RESPONSE MODE (RM) 


-0.1518 


6.5713 


0.3567 




-0.2770 


0.9998 


0.0542 


FAM X RM 


-0.2139 


-14.3480 


-0.6784 


FAM X SEX 


-0.1928 


-8.1516 


-0.3854 


RM X SEX 


-0.3154 


-8.9194 


-0.4217 


FAM X X SEX 


-0,2349 


8.9908 


0.3157 



INTERCEPT =21.7857 

MULTIPLE R = 0.4560 MULTIPLE R^ = 0.2079 SE of ESTIMATE ^ 8.2662 

SUM OF SQUARES = 1040.58 ERROR SS = 3963.44 TOTAL SS = 5003.73 

DF OF NUMERATOR ,= 7 DF DENOMINATOR = 51 F = 1.91 

FULL POSTTEST VERBAL MODEL COLLEGE 7 Predictors 



VARIABLE 


CORRELATION 


REGRESSION 




NAME 


^ X VS Y 


COEFFICIENT 


BETA 


FAMILIARIZATION (FAM) 


-0.0738 


5.2855 


0.3239 


RESPONSE MODE (RM) 


-0'.1570 . 


5.2855 


0.3239 


SEX 


-0.1237 


6.8569 


0.4202 


FAM X RM 


-0.1402 


-10.4462 


-0.5575 


FAM X SEX 


-0.1545 


-12.3926 


-0.6614 


RM X SEX 


-0.2499 


-14.8926 


-0.7948 


FAM X RM X SEX 


-o;ii5i 


19.3032 


0.7651 



INTERCEPT = 27.0000 

MULTIPLE R- = 0.4052 MULTIPLE R^ = i0.1642 SE of ESTIMATE = 7.5219 ' 

vSUM OF SQUARES = 844.94 ERROR SS = 3281.58 TOTAL SS = 3926.53 

ERJC t)F OF NUMERATOR = 7 DP DENOMINATOR =51 F = 1.43 
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FULL DELAYED POSTTEST TRACING MODEL COLLEGE 7 Predictors 



VARIABLE 
NAME 






CORRELATION 
X VS Y 


REGRESSION 
COEFFICIENT 


BETA 


FAMILIARIZATION (FAM) 




• 


0.0112 


8.7142 


0.4026 


RESPONSE MODE (RM) 






-0.0905 


10.1427 


0.4686 








-D 1798 


-5 7857 




FAM X RM 






-0.3029 


-23.4195 


-G.9425 


FAM X SEX 






-0.0043 


2.8839 


0.1160 


RM X SEX 






-0.1572 


-3.8570 


-0.1552 


FAM X RM X SEX 






-0.1801 


7.3212 


0.2188 


INTERCEPT = 17.0000 












MULTIPLE R = 0.5293 




MULTIPLE R 


2 = 0.2801 


SE OF ESTIMATE = 9.2577 


SUM OF SQUARES = 1935. 


03 


ERROR SS = 


4970.89 


TOTAL SS = 


6905.93 


DF NUMERATOR = 7 

\ 




DF DENOMINATOR = 51 


F = 2.83 




\ 

FULL DELAYED 


POSTTEST VERBAL 


MODEL COLLEGE 


7 Predictors 




VARIABLE 
FAME 






CORRELATION 
X VS Y 


REGRESSION 
COEFFICIENT 


BETA 


FAMILIARIZATION (FAM) 






-0.1219 


4.9998 


0.2863 


RESPONSE MODE (RM) 






-0,0714 


6.9998 


0.4009 


SEX 






-0.0830 


2.7141 


0.1554 


FAM X RM 






-0.1770 


-17.5176 


-0.8739 


FAM X SEX 






-0.0566 


-9.8569 


-0.4917 


RM X SEX 






-0.0610 


-11.9819 


-0.5977 


FAM X RM X SEX 






0.0573 


26.6425 


0.9871 



INTERCEPT =24.1429 \ . 

MULTIPLE R = 0.4462 i MULTIPLE R^ = 0.1991 SE OF ESTIMATE 7.8773 

SUM OF SQUARES = 895.08 ERROR SS =3599.03 TOTAL SS = 4494.12 

DF NUMERATOR =7 DF DENOMINATOR =51 F = 1.81 



FULL POSTTEST TRACING MODEL JHS 15 Predictors 



VARIABLE 

NA"MF 


CORRELATION 
X VS Y 


JREGRESSION 
•TIOFFFICIENT 


RFTA 


FAMILTARIZATTON CFAM^ 


-0,1286 


-1.6655 


-0.1362 


RESPONSE MODE fRMV 


-0.1886 


-2.3618 


-0.1937 


SEX 


0.2993 " 


4.0061 


0.3282 


TO 


0.4594 


5.9917 


0.4914 


"PAM Y PM 


-0,0926 


-1.4225 


-0.1163 


VAM Y SFY 


0.2386 


2.7907 


0.2286 


FAM Y TO 


0.0798 


0.8113 


0.0665 


RM X SFX 


-0.0733 


-0.9097 


-0.0740 


RM X IQ 


0.1125 


1.3660 


0.1121 


SEX X 10 


0.0969 


0.3896 


0.0319 


FAM X RM X SEX 


-0.0294 


-U, JO/U 


-0.0314 


FAM X Rl'I X IQ 


-0.2005 


-2.4691 


-0.2026 


FAM X SEX X IQ 


-0.0775 


-0.3740 


-0.0305 


RM X SEX X IQ 


0.1208 


0.6431 


0.0527 


FAM X RM X SEX X IQ 


0.0414 


1.6412 


0,1344 



INTERCEPT = 18.0498 

MULTIPLE R = 0.7250 ^ MULTIPLE R"^ = 0.5257 SE OF ESTIMATE = ' .4416 

SUM OF SQUARES = 6478.15 ERROR SS = 5843.44 TOTAL SS = 1? 21.60 

DF NUMERATOR = 15 DF DENOMINATOR =67 F = 4.95 
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FULL POSTTEST VERBAL MODEL JHS 15 Predictors 



%JAX>TA DT P 

VAKlAoLc. 
NAME 




X VS Y 


KlLbKCjOO iUIN 

COEFFICIENT 


BETA 


FAMILIARIZATION (FAM) 




-0.0930 


-0.7351 


-0.0854 


RESPONSE MODE (RM) 




-0.0715 


-0.5779 


-0.0673 


SEX 




0.2300 


2.3310 


0.2713 


IQ 




0.4992 


4.3897 


0.5115 


FAM X RM 




0.0113 


0.0716 


0.0083 


FAM X SEX 




0.2259 


1.5877 


0.1847 


FAM X IQ 




0.018^ 


0.3414 


0.0397 


RM X SEX 




0.1008 


0.8825 


0.1019 


RM X IQ 




0.0136 


0.2716 


0.0316 


SEX X IQ 




0.0064 


r-0.2539 


-0.0295 


If AM X KM A bEX 




-U . UZiD 


-U . UD SlZ. 


-U . UUDy 


FAM X RM X IQ 




-0.1091 


-1.2528 


-0.1460 


FAM X SEX X IQ 




-0.0443 


-0.0523 


-0.0060 


RM X SEX X IQ 




0.0566 


-0.2179 


-0.0254 


FAM X RM X SEX X IQ 




-0.1146 


-0.3258 


-0.0379 


INTERCEPT = 20.5914 










MULTIPLE R = 0.6347 


MULTIPLE 


R^ = 0.4028 


SE OF ESTIMTE = 6.1 


SVcl OF SQUARES = 245 9,61 


ERROR SS 


= 3645.42 


TOTAL SS = 


6105.04 


DF NUMERATOR =15 


DF DENOMINATOR =67 


F = 3.01 
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FULL DELAYED POSTTEST TRACING MODEL JUS l"^ Predictors 
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VARIABLE 
NAME 




CORRELATION < 
X VS Y 


REGRESSION 
COEFFICIENT 


BETA 


FAMILIARIZATION (FAM) 




-0.0002 


-0.2170 


-0.0183 


RESPONSE MODE (RM) 




-0.1423 


-2.2258 


-0.1883 


SEX 




0.2578 . 


3.4258 


0.2895 


IQ 




0.5007 


6.6324 


0.5611 


FAM X RM 




-0.1583 


-1.6366 


-0.1380 


FAM X SEX 


- 


0.1611 


1.3990 


0.1182 


FAM X IQ 




0.0055 ■ 


-0.1324 


-0.0112 


RM X SEX 




0.0351 


0.5277 


0.0442 


RM X IQ ^ 
SEX X IQ 




-0.0280 


' -0.2902 


-0.0245 




0.1723 


1.0287 


0.0869 


FAM X RM X SEX 




0.0039 


0..2472 ' 


0.0207 


FAM X RM X IQ 




-0.2372 


r -3.2597 , 


-0.2759 


FAM X SEX X IQ 




-0.1034 


-0.3662 


-0.0308 


FM X SEX X IQ 




-0.0709 


-1.6199 


,-0.1371 


PAM X RM X SEX X IQ 




0.0834 


. 1 9574 


0.1654 


INTERCEPT = 14.9295 




> 




/ 


MULTIPLE R = 0.7299 


MULTIPLE R-^ 


= 0.5328 \ 


. SE OF ESTIMATE 8.1211 


SUM OF. SQUARES = 6169,55 


ERROR SS = 


5409.08 


TOTAL SS = 


11578.64 


DF KU>^ERATOR 15 


DF DENOMINATOR = 67 


F = 5.09 • 





FULL DELtWED P03TTEST VEKIiAL MCurIL JliS 15 Predictors 



CORKLIATIO:; 
X VS Y 

-0.0308 

-0.069U 

0.3006 

0.3956 

-0.0724 

0.2100 

0.0161 

0.0665 

0.0779 

0.0663 

0.1232 

-0.2601 

-0.0666 

-0.0397 

0.0221 



Ri:Giu:ssioN 

COKKFlCTCrr 
-0.2 '60 
-0.7343 

3.0927 

3. 7906 
-0.5150 

1 .644 7 
-0.1781 

0.7156 

0.7260 
-0. 1343 

0.9968 
-2.3885 

0.0S43 
-0.9822 

0.8822 



BETA 
-0.0457 
-0.0895 

0.3766 

0.4621 
-0.0^>.26 

0.2002 
-0,021 7 

0,{)8'j5 

0.03S5 
-0.0163 

0.1 205 
-0.2913 

0,0102 
-0.1198 

0.1074 



variable 
i;a!-ie 

famillarizatio:; (fam) 
response mode (rm) 

SEX 

IQ 

FA!'l X VZA 

FAM X Si: A 

FAM X IQ 

RM X SEX 

RM X IQ 

SEX X ]Q 

FAM X RM X SEX 

FAM X KM X If) 

F/V-I X SEX X IQ 

r:-i X Si:x x iq 

FAM X R!l X SEX X :Q 
INTERCEPT - 18. 1760 

Min;riri.E k ^ .6938 

SUM M- S()l'AHi,S 2684.5 7 

i)F :;uMi:i7vT0R - 15 



MULTIPLE K"^ - .483 3 
ERROR SS 2892.39 
LF DE::OMi::AT()R 67 



SE OF i:ST.MATi: - 5.9391 
TUiAL SS ^- 5576.96 
F - 4.14 
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